We explore characteristics of the UK labour market with special emphasis on explanation of the existing wage inequalities, determinants of participation, and variation in the magnitude of hours of labour supplied among individuals. We explain up to 92 percent of variance in the wage rates from the supply side. Accuracy of the model is accounted by a variety of factors relevant to the labour market such as gender gaps, marital status, on and off the job training, fluency in English, and regional characteristics. The study is quite distinct, since it not only incorporates variables pertinent from the economic point of view, but also some quantified qualitative regressors relating to individuals' opinions and political preferences. Interestingly, we find that the psychological profile of an individual has a very big influence over his decision on whether to participate, but once he joined the labour force his personal beliefs and opinions have no further impact on the probability of finding a job. The chance of being employed once participating depends mainly on the local labour market conditions. We also report unbiased and reliable estimate of labour supply elasticity based on British Household Panel Survey (BHPS) sample.
Introduction
The issue of wage and earnings inequality in the British labour market has been a subject of great controversy. Over the last decades a substantial increase in the cross section variance has been observed and documented (Gosling, Machin, & Meghir, 1996; Dickens, 2000) . There is a common consensus among labour economists that schooling, age, gender, job market experience, professional, and vocational background are meaningful factors that can explain part of the existing wage differentials across individuals. However, there is much disagreement on the relative importance of each of these variables for earnings (Rosen, 1972; Mincer, 1974; Spence & Stiglitz, 1975; Heckman & Sedlacek, 1985; Shultz, 1998) . In this article, we supplement the aggregate evidence with cross-sectional estimates of an earnings function that fits the UK data well. Moreover, we attempt to provide a full description of workers' response to wage changes and model their labour supply decisions in general. In this respect our study makes a major step forward, as it not only demonstrates the impact of economic factors on participation, but also shows how personal beliefs and political alliance are related to willingness to work. The individual's decision-making process is not based solely on a set of economic information, but also on their personal perception of the world and the local environment. For this reason, the psychological profile of an individual can be considered as an extremely relevant factor influencing the decision on whether to enter or remain outside the labour force. Our findings seem to confirm this common sense logic.
Furthermore, we estimate the unbiased elasticity of labour supply with respect to the wages that has meaningful microeconomic and macroeconomic underpinnings. An elastic labour supply curve is a core element of a business cycle (Christiano & Eichenbaum, 1992) , and thus the value of considered elasticity is of major significance for devising policy rules aiming to maximise welfare and to stabilise the economy. Numerous studies of the UK labour market vary tremendously in estimated labour supply elasticities (for literature reviews see Elliot, 1990; Killingsworth, 1983) . The most of these studies focus on the supply side of the labour market. Full analysis of the labour market requires a general equilibrium approach (Bhattarai & Whalley, 1999; Elsby, Shin, & Solon, 2016) .
Big gender differences exist. Unlike the female population, men's behaviour is consistent with being on the downward sloping part of the backward-bending labour supply curve. Despite that, so far there has been no agreement on the sign of the aggregate labour supply elasticity for men and women. Consequently, we reject the group-estimation approach, so frequently seen in the literature. This allows us to focus clearly on the aggregates.
A number of studies exist already to analyse theoretical issues related to wage determination and labour supply (Mroz, 1987; Kennan, 1989; Angrist, 1991; Heckman, 1979; Dougherty & Jimnenz, 1991) . The literature looking upon empirical aspects is also relatively extensive (for the UK Blundell, Duncan, & Meghir, 1992; Miles, 1997; Dex, Clark, & Taylor, 1995;  and for the U.S. Kimmel & Kniesner, 1998; Nakamura & Nakamura, 1981) . Our main contribution to the debate is to provide bias-free estimates with a sample big enough to produce reliable results. Moreover, we incorporate a unique set of regressor not present in other studies, but relevant from the statistical point of view. The primary purpose of this article was to introduce a richer structural model that will improve previous cross-sectional studies. We use Wave 8 of the British Household Panel Survey (over 10 thousand individuals) in order to estimate the wages, participation behaviour, and labour supply elasticities. SPSS and Limdep packages are applied for computational purposes.
First, we present the theoretical model of wage determination, methods of resolving self-selection and specification biases, and probabilistic models of participation and employment. In section 3 we proceed onto description of the data set used for this study. Empirical findings on the determinants of wages, participation and labour supply are presented and briefly interpreted in the next section. The study is completed by the conclusions derived from the research in section 5.
Methodology The Wage Equation
We model logarithmic hourly earnings as determined by both the economic and non-economic individual characteristics. Although various functional specifications of the dependent variable have been tried in the literature, the logarithmic form proved to be the most successful one, both in terms of satisfying the assumption of heteroscedasticity assumption and maximising the explanatory power of the regression (Dougherty & Jimenz, 1991) . Due to the fact that the wage level is unobserved for individuals whose market pay is lower than their reservation wage (i.e., for individuals supplying zero hours of labour), the regression is based primarily on a censored sample. We will assume that variations in the individual's offered logarithmic wages are explained by the following equation: log(w i ) = β 0 + β 1 S i + β 2 Age i + β 3 Age i 2 + β 4 VC i + β 5 Sex i + β 6 E2L i + β 7 RGSC i + β 7 Region i + ε i w = X i w β + ε i w (1) where S i denotes years of schooling, Age proxies labour market experience, VC i is a dichotomous variable taking positive value if considered individual experienced vocational training, Sex i is a gender dummy (1 for Male), E2L i takes a value of 1 if respondent's first language is not English, 0 otherwise, RGSC i is a vector of 7 dummies representing RG social class on the most recent job, Region i is a vector of 19 regional dichotomous variables, and ε i w denotes the disturbance term.
Controlling for Self-selection
Self-selection bias persists due to the fact that the actual (ex-post) wages for non-workers are unobserved, thus equal to zero (Hausman, 1978; Heckman, 1978; Heckman & Sadlacek, 1985; Lee, 1982) . Nonetheless, had a non-worker been employed, he would have got some pay. In other words, the observed distribution of wage offers is truncated by reservation (shadow) wages. For this reason, any analysis of participation determinants requires a prediction of ex-ante pay for individuals remaining outside paid employment. In order to do so, we utilise a computationally unsophisticated technique (Heckman, 1979) that enables the Probit regression estimates to remain free of sample selection bias.
We assumed above that the observed wages are determined in the following way:
where X i w refers to characteristic relevant to the labour market and β is a column vector of coefficients.
Suppose that one wants to estimate a probabilistic model of participation but data on log(w) is missing for certain observations. 
and the sample selection correction term (the inverse of Mill's ratio) can be computed as:
where φ and Φ are, respectively, the density and distribution function for a standard normal variable. Thus, the actual model of the wage will now become:
Resolving Simultaneity Bias
The wage rate exogeneity assumption usually induces upward sloping bias in estimated wage elasticities (Mroz, 1987) , as there are some important unobserved individual effects which are correlated with explanatory variables in the individual labour supply equation. Consequently, the wage appearing as an endogenous explanatory variable in this equation may become stochastic. The lack of control over possible model misspecification leads to the violation of the orthogonality and sphericality assumptions in the regression framework, which results in asymptotically inconsistent estimates (Hausman, 1978) . To resolve the simultaneity bias we instrument the selection bias corrected model based on the variable set X w . Note, that the used instrument is of exceptionally high quality (R 2 = 0.92) and the inconsistencies present in IV regression with weak instruments are unlikely to occur (Staiger & Stock, 1997) .
The Probabilistic Models of Participation
The analysis of labour force states comprises two dichotomous dependent variable models. First, the probability of participating conditional on ability to work 1 is estimated by means of a probabilistic model. To motivate the Probit model, we assume that any given person compares utility if participating, with utility if outside the labour force. Let I i PA be an indicator of labour force status, so that I i PA > 0 if an individual is either employed or unemployed and I i PA ≤ 0 if he remains out of the labour force. Consequently, the probability of participating, given one is able to work, can be described as:
where X i PA is a vector of variables determining participation such as logarithmic wage, regional unemployment rate, marital status, non-labour income, etc., and F PA is the normal probability density function.
Then, we turn to probability of employment conditional upon participation:
In this particular model X i EP = X i PA . Having estimated log(w i ), F PA , and F EP , the probability of an individual being employed, given he is able to work, can be computed:
since all the values on the right-hand side of the above relationship are known.
The Model of Hours of Work Supplied Weekly
Finally, we focus on a labour supply model of functional form similar to those frequently found in the literature. Nonetheless, it is quite unique, as it incorporates variables not present in previous studies.
log(h i ) = δ 1 + δ 2 log(w i ) + δ 3 log(HH i ) + δ 4 NLI i + δ 5 MS i + δ 6 Sex i + δ 7 Party i + δ 7 OTQ i + ε i h = Z i h δ (2) where log(h i ) is the individual's logarithmic hours of work supplied per week, including overtime, w i is a measure of self-selection corrected instrumented wage, HH i is the number of hours spend on housework weekly, NLI i is non-labour income per month in thousands of pounds, MS i stands for marital status(1 if married), Sex i is a gender dummy (1 for male), Party i is a vector of binomial variables describing individual's political preferences, OTQ i is a vector of continuous variables representing quantified responses to opinion type questions (scale 1-10), and ε i h is a stochastic disturbance.
Data Set and Sample Characteristics
The data set used for our study is from the British Household Panel Survey (BHPS) downloaded from the Essex data archive. It is a nationally representative sample across Great Britain, consisting of around 5,500 households. The panel started in 1991 and the first wave of interviews included 13,840 individuals. The same individuals were contacted, as far as possible, for the subsequent waves of the survey. We use Wave 8 of the BHPS survey (1997) . We extract the data from the Hindresp file, which comprises of detailed information on opinions and socio-economic values of 10,300 respondents. The BHPS is an extremely rich source of data that provides almost every piece of information relevant to the labour market and also on the individual's labour supply (Taylor, Brice, Buck, & Lane, 1999) . The data set has been extended to include the ONS 1997 data on regional unemployment rates 2 .
The variable collection included by the model is quite unique, as it not only embodies the standard variables utilised by other studies, but also the quantified responses to the opinion-type questions (priorities in life and political views). We conclude that these variables have a significant impact on the individual's labour supply and therefore should not be overlooked. There is however one transparent issue related to usage of these variables, namely, the lack of normalisation techniques due to their subjective nature. Consequently, one is only interested in the sign and statistical significance, rather than in the nominal value of their coefficients.
This research focuses on wages and labour market supply, and thus specific features of these variables are of particular interest. The frequency distribution of the gross wage rates in the sub-sample of individuals in paid employment is plotted on Figure 1 below. Some descriptive statistics related to this distribution are given in The gross wage rate distribution is asymmetric. It is considerably skewed to the right and the median does not coincide with the mean. This result may indicate a smaller number of people have productivity levels above the average. Moreover, the considered distribution is leptokurtic, which is fully consistent with longstanding evidence for Britain (Lydall, 1968) .
The classification of individuals with respect to their current labour force status is demonstrated in Table 2 . Given that all survey participants reached the age of 16, there is no strong basis to question the representative character of the sample. As one can clearly see on the following diagram (Figure 2 ), there are some significant discrepancies if the frequency distribution of hours worked per week, including overtime and the expected values under the normal distribution were to be compared. In the sub-sample of employed individuals there is a notable concentration of observations around values of 20 (half-time job) and 40 (full-time job). This reflects rigidities and constraints on the labour demand side, which are not explicitly considered in this research due to limitations of the data set. As a result, one can expect the hours of labour supplied model to have relatively low explanatory power. Not surprisingly, we find that a low coefficient of determination is a common feature of all empirical models of hours of labour supplied.
Empirical Results on Determinants of Wages and Labour Supply
We present and discuss empirical results that derived from the survey data in this section. The estimated coefficients reflecting the relative importance of various factors in determining wages and labour supply among individuals are given in Table 3 .
The Wage Inequalities
We start with regressing the wage equation (1) using the ordinary least squares method on the sub-sample of interviewed workers. Years of schooling derived from information on the highest completed educational degree or vocational degree by attaching an average number of years to standardised educational levels. This variable proxies human capital acquired through formal education. Because the regression is estimated with log wages the coefficient β 1 has a very useful property. Therefore, in absence of ability bias, it can be interpreted as an estimate of the rate of return to schooling for population j, β 1 = Δ(log w i )/Δs i ≈ %Δw i /Δs i . In practice, however, the correlation between schooling and earnings is contaminated by the presence of unobserved ability. Most studies estimating the rate of return to education fail to control for the effects of ability bias, which usually results in overstating the real returns. In recent years some attempts have been made to resolve this problem, including IQ scores (Clark & Trash, 1987; Card, 1994; Blackburn & Neumark, 1992) or results of technical tests (Blackburn & Neumark, 1993) in earnings equations. Nonetheless these variables tend to be highly correlated with the level of schooling, which leads to colinearity problems, with large sampling variances and spurious regressors (for more details see Griliches, 1977) . Unfortunately, BHPS does not include any non-academic proxies for ability. The estimated rate of return to schooling includes an upward sloping bias. Nonetheless, the value of 4.166 percent seems to be relatively low compared with commercial interest rates offered by financial institutions in the considered time period. The spot rate on 10 year government bonds oscillated in 1997 around 7%. This may be an indication that the general non-vocational training outside the workplace (i.e. schooling) is not as good investment as it is perceived to be. On the other hand, the considered estimate indicates only rate of return to one year of schooling. The cumulative effect is much stronger (Psacharopoulos, 1985) .
The quadratic specification in terms of age allows us to capture the concavity of age-earning profiles. Murphy and Welch (1990) show that extending this specification, by adding higher-order terms in experience, could reduce the serial autocorrelation of regression residuals and lessen mean squared bias. Nonetheless, the quadratic form is the widely accepted empirical specification, which approximates actual growth of earnings over the career. Moreover it enables us to evaluate almost effortlessly the peaks of age-earnings profiles, as follows:
Δ(log w i,j )/Δ E i,j = 0 ⇒ (peak of the age earning profile) j = -β 2,j /2β 3,j
Most of empirical studies based on quadratic functions suggest that average earnings profiles peak around 30 years of labour market experience (Mincer, 1974; Green, 1998) . We find that the logarithmic wage rate reaches its maximum at about 45.8 years of age, which is comparable with earlier findings in the literature.
We include vocational qualification variables following Arulampalam and Booth (1998) . With NCDS survey data they show that it is only training incidence that matters for the wage growth, and not the number of courses. Inclusion of a specific training variable permits us to isolate the returns to on-the-job investments. Failure to do so can result in overestimation of the returns to initial human capital investments such as schooling. We find the coefficient of the training binomial variable to be 0.042175. This corresponds to a potential enlargement of the wage rate for individuals completing on-the-job training for the first time by about 4.3077% (= [exp(0.042175)-1]*100).
The size and statistical significance of the sex-related wage gap at first glance seem somewhat controversial. Men earned on average 25 percent more than women. But in fact, the male wage premium is even larger in some other European countries. For instance, the study by Lauer (2000) estimates the gender wage gap in West Germany to be in order of 36.1%. The inferiority of female wages is often attributed to career interruptions for family reasons. These breaks in career result in loss of on-the-job training and difference in labour market experiences (Gronau, 1988; Connolly, 1997; Carlson & Wartz, 1998; Chinhui & Murphy, 1997) . Part of the gap could be also explained by occupational segregation. The female labour force is often seen crowding into lower paid occupations.
As might be expected language fluency has a role to play in describing differences in the log wage rates. Relative to these who are classified as speaking English fluently, there is an approximate 24.9 percent earnings penalty from having inferior language skills. This is an equivalent of the gender gap. Not only are foreigners earning less but, as we will show later, they are less likely to find a job. Our estimate however, seems to be relatively exaggerated compared to other studies (O'Leary, Murphy, Drinkwater, & Blackaby, 1999) , which could be a consequence of under-representation of the considered group in the sample (only 88 valid cases).
Our results on earning differences across social class are consistent with common sense. Highest wage rate has been observed for professionals and the lowest one for unskilled workers.
We also observe a meaningful variation of wage rates across various regions within the Great Britain. Premiums on wages in inner London, outer London, and the rest of the South East are 33.6 percent, 28.7 percent, and 16.8 percent respectively and are subject to great statistical significance. This may be a strong basis to question the perfectly competitive character of the UK labour market, where individuals with similar labour market characteristics differ in their wage rates across the regions. It is, however, not a direct negation of the microeconomic theory, which says that the wage rate should be equalised with value of the marginal product of labour. Note that the production process in large agglomerations such as London or Manchester, tends to be more capital intensive and, consequently, average productivity per worker may be higher in these regions.
Implications of Self-selection Adjustments
The BHPS includes data on expected wages for the sub-sample of unemployed people. Each individual, who was actively looking for a job, was asked on his prediction concerning net wage once employed. This information proves to be very useful in the context of this research, since this allows us to determine if the unemployment spell is a result of excessive wage demands. Unemployment seems to overestimate the market value of their labour supply by about 28.9%. Although the gap is rather sizeable, it is not statistically significant. Furthermore, it can be inferred from the data presented in Table 4 , in the absence of tax and national insurance deductions, an average job-seeker would be willing to undertake any job at going market wage. This empirical result vividly highlights the beneficial implications of personal income tax cuts for the labour market.
It is apparent that the minimum expected wage rate could be a good proxy for the individual's reservation wage. Modelling such a proxy, or for instance investigating the relationship between excess wage demands and non-labour income should provide some insights onto the trends in unemployment rates. This is quite a profound macroeconomic issue demanding further study. We do not intend to analyse it further within this paper. The idea, however, has been clearly identified. Its empirical implementation may follow in the near future.
Another intriguing question that can be investigated at this stage is the size of the gap between wage rates of salaried workers and potential wage rates of non-working individuals. Some descriptive statistics relating to this issue are provided in Table 5 below: The difference in gross earnings is as big as £1.39 per hour. The magnitude of this discrepancy can be explained solely on the basis of the presented wage model. Therefore, the gap directly quantifies the inferiority of labour market characteristics of the non-working people.
The Probabilistic Models of Participation and Employment
Tables 6, 7, 8, and 9 below show results of the Probit analysis on participation in the labour market and employability of individuals already in the labour force. From these one can evaluate the effect of each variable on participation and the statistical significance of the considered effects. We first model the probability of participating given that one is able to work, and then turn to the chance of being employed once in the labour force. The estimates in Table 7 could be extremely useful to forecast the future size of the labour force out of working age population. They could also be used to evaluate work incentives created by a given fiscal policy. Regression results from the second Probit function provide some microeconomic insights onto determinants of level of unemployment.
Results of these models show that the income effect of wage improvements was outweighed by the positive substitution effect for participation. These findings indicate that a 10% increase in the wage rate should be followed by a 1.16 percentage point growth in the participation. The regressor representing hours spent on housework weekly can, to certain extent, reflect the magnitude of fixed costs of employment. It is a very important factor influencing labour supply decisions, especially in the context of married couples (Cho & Rogerson, 1988; Lauer & Steiner, 2000) . The more hours they spend on household work, the less likely they are to participate in the labour market. Its significant and negative impact is confirmed in the reported estimates.
The effect on the willingness to work of people who vote for the three biggest political parties seems to be much larger compared with the rest of the society. No simple normative story can be told in order to explain this result. The supporters of the Conservative Party are less likely to participate than individuals associating themselves with the Labour and Liberal Democrat Parties. Moreover they tend to supply less hours of labour. Nonetheless, it is relatively easy for them to find a job once they participate in the labour force.
Interestingly, we find that the psychological profile of an individual has a very big influence over the decision on whether to participate. However once he joined the labour force his personal beliefs and opinions have no impact on probability of finding a job. The chance of being employed once participating depends mainly on the local labour market conditions (the unemployment rate regressor becomes statistically significant in the second Probit model Pr(E i ⎮P i )). This unique result is somewhat not surprising and seems to conform to common sense intuition. Considering an individual that gets a higher utility level once employed and at the same time is not participating, he will have nothing to lose if he joins the labour force, but the chance of finding an employer depends mostly on his labour market characteristics. Observable variables such as education and years of experience send the clearest and the strongest signal to the employer during selection procedure. On the other hand, perceptual and psychological notions can be easily misrepresented at the time of the job interview. It takes time for the companies to learn the true productivity, ability, and commitment of the hired agents. It becomes expensive to cancel the work contract by the time they know the employee. For this reason, an under-performing employee faces poor promotion perspectives rather than a dismissal. Consequently, we do not observe a significant relationship between Pr(E i ⎮P i ) and the continuous opinion-type variables.
Estimating the Labour Supply Elasticity and Hours of Work Equation
Now we turn to analysing the hours of work of participants. The OLS estimates of hours of work equation (2) are presented below. These results indicate hours of working people would like to supply as a function of individual specific variables.
The logarithmic specification that we have used provides direct estimate of the wage elasticity of hours of work. Our estimates indicate that the substitution effect of an increase in the wage rate dominates the income effect. For instance a one percent rise in the gross wage generates a 0.174% increase in hours of labour supplied. For employed individuals, one would expect the elasticity to be much greater compared with the sample we have quoted. Therefore, we also undertake the necessary steps to obtain the elasticity estimate for the group of people in paid employment. Its value appears to be 0.295, which confirms the intuition and theory. Until recently the common opinion among labour economists was that the aggregate labour supply curve was negatively sloped. However, the latest evidence has begun to cast doubts on the slope of the overall labour supply curve (for literature review see Elliott, 1990; Killingsworth, 1983) . Broadly speaking, our findings on the elasticities are comparable with these reported in the nineties. Other economic variables included in the equation (2) seem to have the expected direction of impact. Married women tend to supply fewer hours of labour, despite persistence of a strong upward sloping trend in their participation rates. This has been a very prominent labour market feature in the post-war period (Goldin, 1989; Layard, Barton, & Zabalza, 1980) . Single men, on the other hand, are not very keen on housework, but seem to be very devoted to their paid job.
The magnitude of initial endowment (non-labour income) has an enormously significant influence on the labour supply decision. This follows from basic microeconomic principles. Once again, we infer that personal beliefs and political alliances can be important factors in labour supply decision-making process as is the participation decision.
Conclusions
We have explained a big proportion of the differences in wages and labour supply among British individuals. Not only have we considered a wide range of economic characteristics, but also made an attempt to describe individuals' personal profile by means of additional regressors relating to motivation toward work and political affiliations. This allowed us to illustrate the labour market response of working individuals in the economy. These variables help describe the labour supply decision-making process more accurately at a micro level. The estimates reported in this study are free of biases, since we control for self-selection into the labour force and relax the exogeneity assumption on the wage rate. The conclusions reached in this research are, in general, similar compared with these derived from many studies in the late 1990's.
